This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



woru, e^^K ckqawzatk* 





(21) International Application Number. 

(22) international FOi^IHte: 7 Ocober 1994 07.10*) 



PT» SE). 



(30) Priority Date ^ 
P43 34 3783 



8 October 1993 (08.10.93) 



ai) AppHcants (for oil deifr-* Sw* W J» 

Oak Boulevard. Houston. TX 77237 OW-^ LUCAS, Bnan, 
CR6 9HI (GB). ' 

BECHNGHAUSEN, Joerg-Erich (DE/DEfc Im ImmUeek 
14, D-30827 Gaibscn (DE). 

(74) A«* LUCAS, Bntt. « 1M Westell Ro* Warling- 
U) ■ Sun e yCR6 9HI(GB). 



S£ £ rr^-fc^ * *• «■» * I 




(54) Title: POSmONING APPARATUS FOR A POWER TONO 
(57) Abstract 

Sam iti optianon position circumjacent a pqw suing. 



FOR WE WRfOSES OP INFORMATION ONLY 



AT 
AU 
BB 



BG 
RJ 
BB 

BY 

CA 

CF 

CG 

CB 

CI 

CM 

CN 

CS 

CZ 

D£ 

DK 

BS 

n 

FR 
GA 



Anuria 



Burtxu Fuo 



find 



Cuadi 

Cowl Attcwi Republic 
Congo 



C*e d'lvoire 

Cmoooo 

China 

Czccbailovaku 
Czccb Republic 



Demurk 
Soaia 



GB 
GB 
GN 
GB 
HU 
IE 

it 
jr 

KB 
KG 



KB 

KZ 
U 
LK 
LU 
LV 
MC 
MD 
MC 
ML 



Uafod Klnfdcn 



Grant 



Jap* 
Kcayi 
Kytfyoaa 



of Km 
Rq**ticof| 



Sri 



Monaco 

Republic of 



MX 



NL 
NO 
NZ 

rL 
rr 
bo 

BO 



SI 
SK 
SN 
TO 
TC 

n 

TT 

UA 
US 

vz 

VN 



Chid 
Togo 



T>«fcl*d tod TofcMo 
Ukniae 

United Suio of Aorta 



PCT/GB94/02192 

WO 95/10686 

- 1 - 

Positioning apparatus for a power tong 
This invention relates to a positioning apparatus 
foi .oving a power tong between an operative and an 
iterative position in a drilling rig. 
5 "^r U« a« used to connect end di.conne« 
thre.ded tuhuler. used in the conduction of oil ** 

SM Typ'i'ceiiy. Power ton,, ere suspend., by ■ * 

To -^Tlt^Td^d^to^eoTor dieconn** Wo threeded 
^Tuier. the power tone is e.nu.lly swung into position 
^ closed circuit the tuhuler.. when the option 
Ts completed the power ton 8 is releesed end .Hewed to 

suing beck into sn inoperetive position. 

Menoeuvrin, the pow« ton, retire, considerebl. 

strength end is very difficult when the power tong is 
^signed for bendling lerge dle-eter tuhuler. end is 

»03 .which we. not published until 
^ .k. priority dote of this applioetlon) the Appll- 
20 leecrlot .positioning sppsr.tu, for essisting in 

re positioning of pow.r tongs. Whilst this Positioning 
a pP.r»tus snows . power tong to he «sily -enipu 1-ted 
it Is still deslreble to hev. . rig bend in the ieeedi- 
26 .„ vicinity of the tuhuler. to eneur. thst the Power 
tong is correctly pieced on the tubular.. 

The present Invention, et lee.t in it. *r.*«r.d 
e^odi^ts. el~ to obviete the - for . rig b^ in 
the i-.edi.te vicinity of the power tong. 
30 According to tbe present Invention there is provi 

ded . positioning epperetus for eoving . power ton, 
between en operstlve end en inoperetive poeition in . 

tower, which positlcnin, 
first ere snd . second ere. one end of s.ld first sr. 
35 being pivot.lly eounted to on. end of ..id second .re 
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and the other end of both said 

' tractlng said first arm and said second arm. 

beam ^Z^l ^ P ° Sitl ° nin 9 apparatus includes a 

said second arm in unison. " and 

in one embodiment, at least one of said first and 

second arms is formed by . the i Btow „ * 

chains the lin.cs of one of LTZ^ °* ^ 
with blocking members which can 1 

^ - - o-r chain r? 0 rsVd o r rate 
and i^rrrv:^ on : of said 

is preferably double acting ? "* 

and 7 Urther — at least one of said first 
and second arms comprises a rack wh^h w 

r ~;.:-r: - ■ - ---- i=sr 

in a generally horizontal plane 

Advantageously, said one ends 

" ana said other ends of ca^ 
first arm and said second arm are D ±vo*«ii 
about a generally vertical axis. PlVOta11 * —ted 
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Preferably, said other ends of said first arm and 
said second arm are pivotally mounted for movement about 
a generally horizontal axis. 

Advantageously, said drilling tower includes a 
5 power tong supported by said positioning apparatus. 

Preferably, said power tong is supported via two 
support members which are attached one to either side of 
said power tong and are attached to respective ends of 

s^id— «*ns— 4:o— either--side_^f-^he^iv_o±al_aonne^ 

10 thereof. 



WO 95/10686 

PCT/GB94/D2192 

- 4 - 

For a better understanding of the present invention 
reference will now be made, by way of example, to the 
accompanying drawings, in which:- 

Fig. l is a pl an view of one embodiment of a posi- 
. tioning apparatus in accordance with the present inven- 
tion; 

Fig. 2 a side elevation of the positioning appara- 
tus shown in Figure 1; 



Fig. 3 a perspective -View_ of .the..positioning_appar- 
atus shown in Figures 1 and 2 in us* - l^Zl 



tower, in " 9Ures 1 — ^ in use in a drilling 

oos Ji ig \ 4 18 8 Plan Vlew of a sec °^ embodiment of a 
Z^TJT^ " aCC ° rdanCe — - present 

" oositit 9 ; 5 18 3 Plan V±eW ° f 9 third sediment of a 
Lit;: 9 aPPa " tUS — with the present 

is sl l eferrin9 t0 Fi9UreS 1 t0 3 ° f the drawi ^s there 

20 identlf W i n d a h POSltl ° nin9 aPParatUS Wh±Ch is Orally 
20 identified by reference numeral 101. 

The positioning apparatus lo'i comprises two arms 
102, 103 of variable length which are pivotally loun^d 
on a beam 104 attached to a drilling tower 105. 

The arms 102, 103 and the beam 104 together form a 
~ — lying ln . substantially Tr^Zl 

hinge^r 8 ^ ^ ~ PlV ° tally 
hinge 106 by means of end plates 107 and 108 

0 n,^ A (Fl9 * 3) 18 SeCUred betwee - * support 

0 member high in the drilling tower 105 and the hinge 106 

A power tong no is suspended from the support 
triangle by two rods 111 nr? -k^k ■ p " 

sides eXtend from °PPOsite 

sides of the power tong 110 to the end plates 111 and 

Each of the arms 102 and 103 forms part of a mecha- 
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nism 113 which is described in detail in EP-A-0 593 803 
which is fully incorporated herein for all purposes. In 
particular the mechanism 113 comprises two chains 114 
and 115. Each link of chain 114 is provided with a 
5 blocking member 116. 

When a hydraulic motor 117 is rotated anti-clock- 
wise as viewed in Figure 2 the links of the chain co- 
operate with the blocking members 116 to form arm 102 

which_is— relatively^ rigid. _ 

10 A connecting rod 118 connects the mechanism 113 to 

a similar mechanism 119 so that when the hydraulic motor 
117 is rotated both arms 102 and 103 extend and retract 
in unison. 

When it is desired to make-up or break-out a joint 
15 hydraulic motor 117 is actuated so that the arms 102 and 

103 extend and the power tong 110 is moved to an opera- 
tive position as shown in full lines in Figure 3. When 
the operation is complete the hydraulic motor 117 is 
reversed and the arms 102 and 103 contract to move the 

20 power tong 110 to an inoperative position shown in chain 
lines in Figure 3. 

Each arm 102/ 103 is pivotally mounted on the beam 

104 by hinges 120, 121 respectively which pivot inwardly 
and outwardly as the arms 102, 103 are retracted and 

25 extended respectively. 

The positioning apparatus 101 is operated from a 
remote control panel 122. 

* * * 

The positioning apparatus 101 shown in Figure 4 is 
30 generally similar to that shown in Figure 1 except that 
the arms 202 and 203 comprise double acting piston and 
cylinder assemblies which may be hydraulically or pneu- 
matically operable, the former being recommended for 
precise control as hydraulic fluid is substantially 
35 incompressible. If desired, the arms 202, 203 could 



WO 95/10684 



PCT/GB94/02W2 



- 6 - 



comprise single acting piston and cylinder assemblies 
acting against a return spring. 



* * * 



15 



20 



In the positioning apparatus 301 shown in Figure 5 
the arms 302, 303 comprise racks which can be extended 
and retracted by rotation of pinions 323 and 324 by 
hydraulic motor 317. 



* * * 



10 



^^^e^oted-that^n-all^he^mbbdiments^dfi^ 
scribed the hinges 106, 206, 306, 120, 220, 320, 121 
221 and 321 all pivot about a generally vertical' axis' 
in addition, it may be desirable to mount the ends of 
the arms remote from the hinges 106, 206, 306 for pivo- 
tal movement about a generally horizontal axis to accom- 
modate the small vertical movement of hinges 106, 206 
306 as the arms are extended and retracted caused by the 
fixed length of the cable 109. This could conceivably be 
achieved by modifying the hinges or, alternatively 
mounting the beam 104 for pivotal movement about a 
generally horizontal axis on the drilling tower 105 



* * * 
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Claims 

1. A positioning apparatus (101; 201; 301) for moving 

# a power tong (110) between an operative and an inopera- 
tive position in a drilling tower (105), which position- 

• 5 ing apparatus (101; 201; 301) comprises a first arm 

(102; 202; 302) and a second arm (103; 203; 303), one 
end of said first arm (102; 202; 302) being pivotally 
mounted to one end of said second arm (103; 203; 303) 
and the other end of both said first arm (102; 202; 302) 

10 and said second arm (103; 203; 303) being pivotally 
mountable on said drilling tower (105) with said first 
arm and said second arm (102, 103; 202, 203; 302, 303) 
converging towards one another, and means (117; 217; 
317) for extending and retracting said first arm (102; 

15 202; 302) and said second arm (103; 203; 303). 

2. A positioning apparatus as claimed in Claim 1, 
including a beam (104; 204; 304), wherein said other end 
of both said first arm (102; 202; 302) and said second 
arm (103; 203; 303) are pivotally mounted on said beam 

20 (104; 204; 304). 

3. A positioning apparatus as claimed in Claim 1 or 2, 
including means (117; 217; 317) for extending and re- 
tracting said first arm (102; 202; 302) and said second 
arm (103; 203; 303) in unison. 

25 4. A positioning apparatus as claimed in Claim 1, 2 or 
3, wherein at least one of said first and second arms 
(102, 103) is formed by the interconnection of two 
chains (114, 115) the links of one of which chains (114) 
are provided with blocking members (116) which can co- 

30 operate with the links of the other chain (115) to form 
said arm (102, 103). 

5. A positioning apparatus as claimed in Claim 1, 2, 3 
or 4, wherein at least one of said first and second arms 
(202, 203) is formed by a piston and cylinder. 
35 6. A positioning apparatus as claimed in Claim 5, 
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15 



20 



30 



wherein said piston and cylinder is double acting. 

7. A positioning apparatus as claimed in any preceding 
Claim, wherein at least one of said first and second 
arms (302, 303) comprises a rack which can be moved by 
rotation of a pinion (323, 324) or a worm drive engaged 
therewith. a 

8. A positioning apparatus as claimed in any preceding 
Claim, including a cable (109) for supporting said first 

arm Mno\ a ^ _ 



— 0bau litat 

arm^lJL2J_an<L_sj^^ in rall 

horl«nnfal n l 



10 horizontal plane. 



9. 



A drilling tower (105) provided with a positioning 
apparatus (101) as claimed in any preceding Claim. 
10. A drilling tower (105) as claimed in Claim 9 
wherein said first arm (102) and said second arm (103 
are supported in a generally horizontal plane. 
U. A drilling tower as claimed in Claim 9 or 10 
wherein said one ends of said first arm (102) and said 
second arm (103) are pivotally mounted together about a 
generally vertical axis and said other ends of said 
first arm (102) and said second arm (103) are pivotally 
mounted about a generally vertical axis. 

12. A drilling tower as claimed in Claim 9, 10 or U 
wherein said other ends of said first arm (102) and said 
arm (103) are pivotally mounted for movement about a 

25 generally horizontal axis. 

13. A drilling tower as claimed in Claim 9, 10 11 or 
12 including a power tong (110) supported by said posi- 
tioning apparatus (101). 

14. A drilling tower as claimed in Claim 13, wherein 
said power tong (li 0 ) is supported via two support 
members (111, u 2 ) which are attached one to either side 
of said power tong ( 110 ) and are attached to respective 
ends of said arms (102, 103) to either side of the 
pivotal connection (106) thereof. 
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